Various diluents for the RNA were studied. Although a high degree of infectivity could be obtained with water as the diluting medium, an additional twofold increase in the plaque formation was obtained with 0.05 to 0.15 M NaCl. Isotonic dextrose and sucrose solutions also proved to be excellent diluents for the RNA. However, diluents containing much greater than isotonic concentrations of NaCl, dextrose, or sucrose were found to be very inhibitory to plaque formation with the histone method.
In further investigations with these histonepoliovirus RNA In additional studies with undiluted RNA, attempts were made to elicit a plaque response by using other concentrations of histone. It was found earlier that a final histone concentration of 100 ,ig/ml was the optimal one for use with diluted RNA preparations (Ludwig and Smull, J. Bacteriol. 85:1334, 1963) . Accordingly, experiments were designed in which undiluted RNA was mixed with histone solutions to bring about final concentrations of the protein from 1 to 1,800 ,g/ml. The final RNA dilution in these preparations was 1:20. However, none of the many concentrations of histone used was able to induce plaque formation of the undiluted RNA.
In one other attempt to induce plaque formation with undiluted RNA, histone dissolved in 0.05 to 0.4 M NaCl was used for mixing with the undiluted RNA. The resulting preparations produced few if any plaques when tested on HeLa cell monolayers.
J. BACTERIOL. Gen. Microbiol. 30:223, 1963 ). This conclusion has led to renewed concern with the permeability theory of Burke and Barnes (J. Bacteriol. 18:69, 1929) , who postulated the existence of a cell envelope-barrier to the free diffusion of the dyeiodine complex in the decolorization step.
The key problem in the validation of the permeability theory is the unknown basis for the rapid escape of stain during decolorization of gramnegative organisms as contrasted to gram-positive organisms. of the lake was 676 g per mole. For two atoms of iodine per mole of dye, the lake (crystal violet chloride plus 12 or 21) should have a molecular weight of 662. In samples varying from 1 to 5 ,ug, the lake and the parent crystal violet were chromatographed individually on the same strips of filter paper suspended in sealed vessels whose atmospheres were saturated with solvent at ambient temperature. Movements of the stains were followed by direct visual observation. To reveal iodine spots, the filter paper was sprayed with an acidified (0.5% H2S04) aqueous solution of silver nitrate (0.5% by weight), incubated for 10 min at 60 C, washed with water, and finally placed in a bath of Kodak Microdol developer.
Chromatography showed that both the lake and dye migrated as single, colored spots with RF values of 1 in acetone (100, 95, 75, 50, and 25% by volume in water) and ethanol (100, 95, 75, 50, and 25% by volume in water). The lake showed an additional spot for iodine which migrated more slowly than the color spot. n-Butanol gave a single spot of color for each material with an RF of 0.86 and, in addition, a single iodine spot for the lake. Chromatography after addition of Lugol's solution to spots of either crystal violet or lake on filter paper again resulted in a single color spot with an RF value the same as that for crystal violet alone. In these experiments, n-butanol, n-butanol saturated with water, and 25% (v/v) acetone in water were employed individually as chromatographic solvents.
These data prove that iodine is readily separated from the dye-iodine complex in a solvent in which both components of the complex are soluble. Inasmuch as this separation occurs in solvents free from water, the association between dye and iodine in the lake must involve nonionic bonding.
We interpret the observations to mean that in the Gram stain the lake is disassociated into its constituent dye and iodine components when exposed to the decolorizers traditionally employed. Consequently, the permeability theory of the Gram stain cannot assign the Gram reaction to a difference in pore size of the cell wall which selectively influences the rate of loss of the lake. In view of the considerably higher molecular weight of the lake, this notion has been attractive heretofore. One alternative involves differences in pore size, affecting either permeability to the dye alone or permeability to the decolorizing solvent. It also is possible that differences in the avidity with which intact cell walls hold the dye-iodine complex against the forces of desorption are the basis for the Gram reaction. In this last case, all processes after desorption by the decolorizer would be of little or no significance in differentiation of these organisms by staining.
